(19) 




Eur paisches Patentamt 
Eur pean Pat nt Office 
Office uropeen d s br v ts 



(12) 



(45) Date of publication and mention 
of the grant of the patent: 
13.11^002 Bulletin 2002/46 

(21) Application number: 97121856.5 

(22) Date of filing: 1 1 .1 2.1 997 



(11) EP 0 847 900 B1 

EUROPEAN PATENT SPECIFICATION 

(51) intci.7: B60R 21/09. B60T7/06 



(54) Pedal displacement-control structure for a vehicle 

Pedal-Verschiebesteuervorrichtung fur ein Fahrzeug 
Structure de controle de deplacement de pedale pour v^hicule 



ffi 

O 
O 

o> 

00 

o 

UJ 



(84) Designated Contracting States: 
DE PR GB 

(30) Priority: 11.12.1996 JP 33105296 
20.02.1997 JP 3669297 
10.03.1997 JP 5529197 

(43) Date of publication of application: 
17.06.1998 Bulletin 1998/25 

(73) Proprietor: TOYOTA JIDOSHA KABUSHIKl 
KAISHA 

Aichl-ken 471-8571 (JP) 

(72) Inventors: 
• Ono, Masahiro 
Toyota-Shi, Aichi-icen 471 (JP) 



• Kato, Kazuhiko 
Toyota-shI, Alchi-ken 471 (JP) 

(74) Representative: 

Winter, Brandl, FQrniss, IHObner, Rdss, Kaiser, 

Polte Partnerschaft 

Patent- und Rechtsan waits kanzlei 

Alols-Steinecker-Strasse 22 

85354 Freising (DE) 



(56) References cited: 
EP-A-0 659 615 
DE-A- 4 409 285 
DE-A-19 601 800 



DE-A- 4 409 235 
DE-A-19 515 852 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notk:e of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Joove. 75001 PARIS (FR) 



1 



EP 0 847 900 B1 



2 



Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a pedal dls- 
placement'Controi structure for a vehicle. 

Description of the Related Art 

[0002] Various counter measures have been conven- 
tionally made as a measure when an extemal force of 
a predetemiined value or greater is applied from the 
front of a vehicle. As an example of this kind of counter 
measures, there can be mentioned a structure disclosed 
in Japanese Utility Model Application Laid-Open (JP-U) 
No. 1-73464. 

[0003] Briefly explained, as shown in Fig. 19, in the 
structure disclosed in this publication, a steering column 
402 surrounding a steering shaft 400 goes through be- 
tween an upper plate member 404 and a tilt bracket 408 
comprising a pair of side plate members 406, and these 
side plate members 406, and is supported by a shaft 
410 which supports the lower edge of the steering col- 
umn 402. 

[0004] Furthennore, on the lower side of the above- 
mentioned tilt bracket 408, there is arranged a knee pro- 
tector 412 which is in a generally arc shape and is elas- 
tically defonnable. This knee protector 41 2 is elastically 
supported on the lower side of the steering column 402 
via an elastically defonnable stay 414. 
[0005] According to the above structure, when an ex- 
temal force of a predetermined value or greater is ap- 
plied from the front of the vehicle, the driver is caused 
to inertially move fonA^ard of the vehicle. In connection 
therewith, the driver's legs is forced to inertially move 
toward the same direction while bending, using the knee 
as the starting point. Therefore, when the knee protector 
412 is not an-anged, the driver's knee may come into 
contact with the tilt bracket 408. As described above, 
however, if the knee protector 412 is arranged on the 
lower part of the tilt bracket 408. the driver's knee comes 
into contact only with the knee protector 41 2. 
[0006] Other kinds of counter measures when an ex- 
ternal force of a predetermined value or greater is ap- 
plied to a front portion of the vehicle, are suggested in 
German Publications DE 4409285 A1 and DE 
1951 5852 A1. 

[0007] Specifically, DE 4409285 A1 suggests a safety 
foot control linkage for passenger motor vehfcles with a 
bearing bracket serving for the swivelling articulation of 
at least one pedal acting on a pushrod, which bracket is 
fixed on a wall area of the splash wall or transverse wall 
of the vehicle being discernibly defomned Into the pas- 
senger compartment In the event of a vehicle frontal im- 
pact. In order to reduce the risk of injury to the driver in 
the foot area in the event of a vehicle frontal impact, the 



pedal swivel-mounted on the at least approximately hor- 
izontal pedal axis, is not conventionally connected di- 
rectly to the pushrod, but with the insertion of an adja- 
cent rocker lever, preferably swivel-mounted on the 

5 san^ pedal axis, which lever is in turn coupled to the 
pedal so that it swivels therewith, this swivel coupling 
being automatically releasable in the event of a relative 
movement, caused by impact, between the bearing 
bracket and an assembly or cross member, fixed to the 

10 body and running at an interval from the bracket on the 
passenger compartment side, which essentially main- 
tains its spatial position even in the event of a frontal 
impact 

[0008] DE 19515852 A1 refers to an operating ar- 

is rangement for motor vehicles, which arrangement has 
a motion transmitter, such as a brake pedal, which Is 
fixed to the bodywork of a vehicle by a first hinge point. 
The pedal is coupled to a second hinge point on a motion 
receiver, by at least one transmission part which is re- 

20 sistant to deformation. In order to allow the pedal to tilt 
fonward in the event of an accident, at least one function 
element has a predetermined breaking point, or a re- 
leasable connector, and fomns part of the composite 
component which acts as a motion transmitter between 

^5 the hinge points. The function element with the prede- 
termined breaking point may also be the pedal. 
[0009] It seems that the above described structures 
are useful as measures when an external force of a pre- 
detemiined value or greater is applied from the front of 

30 the vehicle. However, it is possible to approach from an- 
other point of view as said measures in relation to the 
driver's leg, and it is important to establish said meas- 
ures multilaterally in relation to the driver's leg from the 
view point of multlprotectlon. 

35 [0010] Specifically, there are known quite effective 
counter measures which control the displacement of ve- 
hicle pedal such as a brake pedal or the like, in view of 
the displacement of body panels and the like, and be- 
haviors against the displacement when an external 

40 force of a predetenmin ed value or greater is applied from 
the front of the vehicle. 

[0011] Examples of such kinds of counter measures 
are known from Gemian Publfcations DE 4409236 A1 
and DE 19601 800 A1. 

45 [0012] Specifically, from DE 4409235 A1 is known a 
vehicular pedal displacement control structure whfch 
controls the displacement of a vehicle pedal by releas- 
ing a coupled state of the vehicle pedal's rotation shaft 
and a pedal bracket and by applying a pressing force to 

so the vehicle pedal toward the front of the vehicle about a 
coupling portion of the vehicle pedal and a push rod 
transmitting a stepping force applied to the tread of the 
vehicle pedal to a not specified braking device, when an 
external force of a predetemiined value or greater is ap- 

55 plied to a front portion of the vehicle. 

[0013] DE 19601800 A1 discloses a pedal displace- 
ment control structure In accordance with the features 
of the preamble of claim 1 . 
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SUMMARY OF THE INVENTION 

[001 4] Starting cut from the structure of DE-1 8601 800 
A1 , it is tlie object of the present invention to provide a 
pedal displacement-control structure for a vehicle which 
can control the displacement of the tread of the vehicle 
pedal, when an external force of a predetennlned value 
or greater is applied from the front of the vehicle, while 
reducing a load transmited to the vehicle body. 
[0015] This object is solved by the subject matter of 
claim 1 . 

[0016] A pedal displacement-control structure for a 
vehicle according to the present invention includes a 
pedal bracket fixed to a first member constituting one 
portion of a vehicle body which Is displaced to reanward 
of the vehicle when an external force of a predetermined 
value or greater is applied to the front portion of the ve- 
hicle, a suspension-type vehicle pedal whose rotation 
shaft which forms the center of prvot is supported by the 
pedal bracket, displacement control means controlling 
the displacement of the tread of the vehicle pedal by ap- 
plying a pressing force frontward of the vehicle about 
the rotation shaft to the vehicle pedal when the vehtele 
pedal is displaced to rearward of the vehicle In accord- 
ance with the displacement of the first member to rear- 
ward of the vehicle, the displacement control means be- 
ing provided on a second member constituting another 
portion of on the vehicle body, the second member hav- 
ing a high rigidity and being arranged more reanvard of 
the vehicle than the vehicle pedal, and means restricting 
a press-reaction force of a predetemilned value or 
greater from being transmitted to the second member 
via the displacement control means, when the pressing 
force is applied to the vehicle pedal from the displace- 
ment control means. 

[0017] The restricting means comprises energy-ab- 
sortDing means absorbing the press-reaction force from 
the vehicle pedal and being arranged on one of the dis- 
placement control means and the vehicle pedal. 
[0018] When an extemal force of a predetermined val- 
ue or greater is applied to the front portion of the vehicle, 
the first member is displaced to reanward of the vehicle. 
Therefore, the pedal bracket fixed to the first member is 
also displaced to reanward of the vehicle, and in con- 
nection therewith, the vehicle pedal whose rotation shaft 
is supported by the pedal bracket Is also displaced in 
the same direction. 

[0019] The displacement control means is provided 
on the second member having a high rigidity and is ar- 
ranged more reanward of the vehicle than the vehicle 
pedal, and when the vehicle pedal is displaced to rear- 
ward of the vehicle in accordance with the displacement 
of the first member to rearward of the vehicle, a pressing 
force toward the front portion of the vehicle about the 
rotation shaft Is applied to the vehicle pedal by the dis- 
placement control means. Therefore, the tread of the ve- 
hicle pedal receives a rotation force toward the front por- 
tion of the vehicle about the rotation shaft and is dis- 



plac d frontward of the vehicle. Thus, when an external 
force of a predetermined value or greater is applied from 
the front of the vehicle, the displacement of the tread of 
the vehicle pedal Is controlled. 
5 [0020] As described above, when the pressing force 
frontward of the vehicle about the rotation shaft is ap- 
plied to the vehtele pedal by the displacement control 
means, a press- reaction force from the vehicle pedal af- 
fects the displacement control means. This press-reac- 
10 tion force is transmitted to the second member provided 
with the displacement control means. Though this sec- 
ond member has a high rigidity, it is desired to reduce 
the transmission load since it is arranged more rearward 
of the vehicle than the vehicle pedal. Therefore, the ped- 
is al displacement control structure In accordance with the 
present invention is provided with the means restricting 
a press-reaction force of a predetenmlned value or 
greater from being transmitted to the second member 
via the displacement control means; hence the load 
20 transmitted to the second member is reduced, 

[0021 ] When the press-reaction force is applied from 
the vehicle pedal to the displacement control means 
through the above-mentioned process, the press-reac- 
tion force from the vehicle pedal is absorbed by the en- 
25 ergy-absorbing means provided in the displacement 
control means per se. Hence, the press-reaction force 
absorbed by the energy-absorbing means is not trans- 
mitted to the second member, and only the press-reac- 
tion force before the absorption is transmitted thereto. 
30 Therefore, the load to be transmitted to the second 
member Is reduced. That is, the the load transmitted to 
the second member is reduced by attenuating said 
press-reaction force in the middle of the transmission of 
the press-reaction force. 
55 [0022] Advantageous embodiments thereof are the 
subject matters of the subclaims. 

BRIEF DESCRIPTION OF THE DRAWINGS 



40 [0023] FIG. 1 is a side view showing the overall struc- 
ture of a pedal displacement control structure for a ve- 
htele according to a first embodiment. 
[0024] FIG. 2 is a plan view showing the structure of 
the pressed portion according to the first embodiment. 
^5 [0025] FIG. 3 is a perspective view showing the struc- 
ture of the pressed portion according to a second em- 
bodiment in an attached state. 
[0026] FIG. 4 is a perspective view corresponding to 
FIG. 3 and showing the original state where the pedal- 
50 supporting portion abuts against the pressed portion 
from the attached state shown in FIG. 3. 
[0027] FIG. 5 is a perspective view showing the state 
where the rip by means of the pedal-supporting portion 
Is advanced from the state shown in FIG. 4. 
55 [0028] FIG. 6 is a graph showing the load character- 
istic transmitted to the inner panel reinforcement against 
the displacement of the pedal - supporting portion to 
reanward of the vehicle, when the structure according to 
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the second embodiment is adopted. 
[0029] FIG. 7 is a side view showing the overall struc- 
ture of a pedal displacement control structure for a ve- 
hicle according to a third embodiment. 
[0030] FIG. 8 is a perspective view showing the reg- 
ulation block shown in FIG. 7 on an enlarged scale. 
[0031 ] FIG. 9 is a perspective view showing the main 
part of a pedal displacement-control structure for a ve- 
hicle according to a fourth embodiment on an enlarged 
scale. 

[0032] FIG. 1 0 is a perspective view corresponding to 
FIG. 9 which shows the embodiment in which a regula- 
tion block is added to the structure of the fourth embod- 
iment. 

[0033] FIG. 1 1 1s a perspective view showing the main 
part of a pedal displacement-control structure for a ve- 
hicle according to a fifth embodiment on an enlarged 
scale. 

[0034] FIG. 1 2 is a perspective view con-esponding to 
FIG, 11 which shows the state that the pressed portion 
is defonned from the state shown In FIG. 11 to fonn the 
restraining portion. 

[0035] FIG. 1 3 is a perspective view con-esponding to 
FIG. 11 which shows the embodiment in which a regu- 
lation block is added to the structure of the fifth embod- 
iment. 

[0036] FIG. 14 is a perspective view showing a con- 
ventional structure. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
[The first embodiment] 

[0037] The first embodiment will now be described 
with reference to FIGs. 1 and 2. 
[0038] In FIG. 1 , there is schematically shown a pe- 
ripheral structure of the suspension-type brake pedal 1 0 
as a vehicle pedal. With this Figure, the overall structure 
of the peripheral structure including the brake pedal 1 0 
will be described. 

[0039] A dash panel 1 6 is disposed substantially ver- 
tically as a first member constituting one portion of a ve- 
hicle body, at a position partitioning an engine room 12 
from vehtele compartment interior space 14. The upper 
end of the dash panel 1 6 is secured to the front side of 
the cowl Inner panel which is arranged In such a manner 
that the transverse direction of the vehicle is the longi- 
tudinal direction and constitutes a portion of a cowl by 
spot welding or the like. Furthennore, the lower end of 
the dash panel 1 6 is secured to a floor panel (not shown) 
by spot welding or the like. 

[0040] A brake booster 20 for boosting the stepping 
force of a driver which is applied to the brake pedal 10, 
a master cylinder 22 for converting the pressure boosted 
by the brake booster 20 to hydraulic pressure, and a res- 
ervoir tank 24 for storing and replenishing a brake fluid 
while following a change in the volume of a hydraulic 
systerm are integrally disposed on the vehicle front side 



of the dash panel 16. 

[0041 ] On the other hand, to the rear side of the dash 
panel 16 is arranged a pedal bracket 26 which supports 
the brake pedal 10 pivotabty. The pedal bracket 26 is 

5 composed of a base plate 28 constituting a mounting 
plane to the dash panel 16, a pair of side plates 30 ex- 
tended in parallel to rearward of the vehicle from the 
base plate 28 and a top plate 32 connecting the upper 
ends of these side plates 30, and as a whole, the pedal 

10 bracket 26 Is fomned in a substantially U-shape whose 
lower end is opened. Furthennore, in a predetermined 
position on the front side of each side plate 30, an open- 
ing 34 is fonrted in order to reduce the rigidity against 
the longitudinal direction of the vehicle. 

15 [0042] Next, the coupling structure of the above-men- 
tioned pedal bracket 26 to the vehicle body will be de- 
scribed. Cylindrical collars 40 into which inserting stud 
bolts 38 projecting from the brake booster 20 are insert- 
ed are fixed to four comers of the front side face of the 

20 base plate 28 arranged on the front side of the pedal 
bracket 26. The base plate 28 is secured to the dash 
panel 1 6 by screwing nuts 42 to the stud bolts 38 insert- 
ed inside in a state that these collars 40 are caused to 
abut against the dash panel 1 6. Thereby, the front side 

25 of the pedal bracket 26 is coupled to the dash panel 1 6 . 
It is also possible to fix mounting bolts by inserting them 
from the base plate 28, while weld nuts are welded In 
advance on the front face of the dash panel 1 6. Further- 
more, a dash insulator (not shown) which is used as an 

30 acoustic insulation intervenes between the dash panel 
16 and the base plate 28. 

[0043] On the other hand, on the rear end side of the 
pedal bracket 26, the rear end of the top plate 32 is cou- 
pled to a cowl inner reinforcement 44 by being fixed by 

35 bolts 46 and weld nuts 48. Specifically, a cowl inner re- 
inforcement 44 which reinforces the cowl inner panel 18 
and has weld nuts 48 welded on the Inner face thereof 
is bonded by welding to the rear end of the cowl inner 
panel 1 8. And, bolts 46 are screwed into the weld nuts 

40 48 in a state that the rear end of the top plate 32 abuts 
against the cowl inner reinforcement 44, thereby the 
rear end of the pedal bracket 26 is coupled to the cowl 
inner reinforcement 44. 

[0044] A suspension-type brake pedal 1 0 is located 
45 between a pair of side plates 30 of the above-mentioned 
pedal bracket 26. The brake pedal 1 0 is composed of a 
pedal support 56 which is fonned by property bending 
a narrow plate, and a pedal pad 58 which is provided at 
the lower end of the pedal support 56 and used as a 
50 tread on which the stepping force of the driver is applied. 
In addition, a return spring (not shown) Is engaged with 
the pedal support 56 of the brake pedal 10, and the 
brake pedal 1 0 is always urged in the direction returning 
to the original position by the retum spring. 
55 [0045] Furthermore, a rotation shaft 60 is provided on 
the upper end of the pedal support 56 of the brake pedal 
1 0, and the rotation shaft 60 is rotatably supported by a 
pair of side plates 30 of the pedal bracket 26. Briefly 
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speaking with respect to one example of the stmcture 
of the rotation shaft 60, while substantially cylindrical 
pedal boss is inserted into a breakthrough formed at the 
upper end of th pedal support 56, cylindrical bushes 
are respectively fitted to the both ends of the pedal boss. 
After cylindrical collars are inserted into the both bush- 
es, a mounting bolt 62 is Inserted therein from the out- 
side of one side plate 30, and is screwed with a nut 64 
via a washer from the outside of the other side plate 30, 
thus the rotation shaft 60 is fonned. 
[0046] Furthemriore, to the middle portion of the pedal 
support 56 of the brake pedal 1 0 is coupled a tip portion 
of a push rod (operating rod) 66 which projects from the 
brake booster 20, as transmission means to go through 
the dash panel 16. Specifically a clevis 68, having a 
cross section generally in an U-shape is attached to the 
tip portion of the push rod 66. The pedal support 56 Is 
Inserted into the clevis 68, a clevis pin 70 penetrates 
both leg plates of the clevis 68 and the pedal support 
56, and a split pin 72 orthe like is engased with the pen- 
etrated ends of the clevis pin 70, thus the push rod 66 
and the pedal support 56 are coupled so as to be rela- 
tively rotatable to each other. 
[0047] Roughly rearward of the vehicle body of the 
above-mentioned brake pedal 10 is arranged an inner 
panel reinforcement 74 as the second member consti- 
tuting one portion of the vehicle body. The second mem- 
ber is a tubular member having high rigidity. The Inner 
panel reinforcement 74 is a member conventionally ar- 
ranged in such a manner that the vehicle transverse di- 
rection is the longitudinal direction. To a predetermined 
position in the longitudinal direction of the Inner panel 
reinforcement 74 is secured a steering support 1 00 sup- 
porting a steering column (not shown) which is almost 
in a H shape in plan view. In addition, in a position ad- 
jacent to the steering support 1 00 in the inner panel re- 
inforcement 74, a slab-shaped cowl toe brace 78 is dis- 
posed to connect the inner panel reinforcement 74 and 
the cowl Inner reinforcement 44 and stabilize them in 
the aspect of oscillation. 

[0048] In this embodiment, the steering support 100 
is inclined downward to the front side of the vehicle, and 
a pressing portion 1 02 is formed in a part thereof as dis- 
placement control means (a pushing member in a lower 
concept) . The tip of the pressing portion 1 02 Is located 
slightly rearward of the pedal support 56 of the brake 
pedal the brake pedal 1 0 (the position relationship in the 
vehicle longitudinal direction of the pressing portion 1 02 
to the pedal support 56). The tip of the pressing portion 
102 is also located in the middle of the rotation shaft 60 
and the clevis pin 70 In the pedal support 56 (the position 
relationship in the vertical direction of the pressing por- 
tion 102 to the pedal support 56). 
[0049] Moreover, in this embodiment, a plurality of tra- 
peziform openings 1 04 are formed as energy-absoribing 
means (rn lower concept, fragile portion) in the bottom 
plate 102A of the pressing portion 102 as displacement 
control means provided in the steering support 100. 



Thereby, the rigidity against the longitudinal direction of 
the vehfcle of the pressing portion 102 of the steering 
support 1 00 Is reduced intentionally In addition, it is pos- 
sible to adopt such a structure in which the plate thick- 
s ness where the openings 1 04 are formed is made thin, 
and ail structures are applicable so long as they can ab- 
sorb a press-reaction force of a predetennined value or 
greater. 

[0050] Next, the operation and the effect of this em- 
10 bodiment will be described. 

[0051] As shown in a solid line in FIG. 1, when the 
brake Is not operated, the brake pedal 10 is held in its 
original position by the urging force of the return spring. 
In addition, when the driversteps down on the pedal pad 
15 58 of the brake pedal 1 0 from this state, the brake pedal 
1 0 is swung substantially toward the front of the vehicle 
about the rotation shaft 60, and the push rod 66 is 
pushed substantially toward the front portion of the ve- 
hicle. Thereby the stepping force applied to the pedal 
20 pad 58 by the driver Is boosted by the brake booster 20 
via the push rod 66, and then transmitted to the master 
cylinder 22 constituting a part of the braking device and 
converted to hydraulic pressure by said master cylinder. 
[0052] On the other hand, when an external force of 
25 a predetennined value or greater is applied from the 
front of the vehicle, the load at that time is input to the 
dash panel 16 via the master cylinder 22 and the brake 
booster 20. Therefore, as shown in atwo-dot line In FIG. 
1 , the dash panel 16 may be displaced to substantially 
30 toward the rear of the vehicle. In this case, the pedal 
bracket 26 is also displaced to rearward of the vehicle, 
as shown in a two-dot line, with the reanward displace- 
ment of the dash panel 1 6. However, the rear end of the 
pedal bracket 26 (the rear end of the top plate 32) is not 
35 so much displaced to rearward of the vehicle as the front 
end of the pedal bracket 26. This Is because the rear 
end of the pedal bracket 26 Is fixed to the cowl Inner 
reinforcement 44, and this cowl inner reinforcement 44 
is supported via the cowl toe brace 78 to the inner panel 
^0 reinforcement 74 having high rigidity which is hardly dis- 
placed to rearward of the vehfcle even if an external 
force of a predetennined value or greater is applied from 
the front of the vehicle. In addition, an opening 34 is 
fonned in a pair of side plates 30 of the pedal bracket 
45 26, and the rigidity against the longitudinal direction of 
the vehicle is intentionally set low. As a result, the pedal 
bracket 26 is displaced to rearward of the vehicle while 
bending toward the longitudinal direction of the vehicle. 
[0053] Here, in this embodiment, steering support 100 
50 inclined downward to the front side of the vehicle is se- 
cured to the inner panel reinforcement 74 having a high 
rigidity which is hardly displaced to reanvard of the ve- 
hicle even if an external force of a predetennined value 
or greater Is applied from the front of the vehicle, and 
55 pressing portion 1 02 is fonned in a part of the steering 
support 1 00. Hence, even if the external force Is applied, 
the pressing portion 102 is not displaced rearward.' 
Therefore, when the brake pedal 1 0 is displaced to rear- 
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ward of the vehicle with the rearward displacement of 
the pedal bracket 26, the pedal support 56 of the brake 
pedal 10 (in the middle of the rotation shaft 60 and the 
clevis pin 70) abuts against the pressing portion 102. 
Therefore, the brake pedal 1 0 receives a pressing force 
toward the front side of the vehicle about the rotation 
shaft 60 from the pressing portion 1 02. Hence, the brake 
pedal 10 is rotationally displaced toward the front side 
of the vehicle about the rotation shaft 60, while ressing 
down the push rod 66, As a result, the pedal pad 58 of 
the brake pedal 1 0 is also displaced frontward of the ve- 
hicle. 

[0054] In other word, according to this embodiment, 
when an external force of a predetemiined value or 
greater is appied from the front side of the vehicle, it 
becomes possible to control the brake pad in such a 
manner that the pedal pad 58 of the brake pedal 10 is 
displaced largely frontward of the vehicle. As a result, 
when an external force of a predetemiined value or 
greater is applied from the front of the vehicle, bending 
of the knee of the driver due to the Inertial movement of 
the driver can be suppressed, as well as the knee of the 
driver can be kept away from the steering column. 
[0055] In addition to the basic operation and effect de- 
scribed above, this embodiment obtains the operation 
and effect described below. 

[0058] As described above, when an external force of 
a predetermined value or greater is applied from the 
front of the vehicle, the pedal support 56 is pressed from 
its rear side by the pressing portion 1 02 provided on the 
steering support 100, and when only the rotation dis- 
placement toward the front of the vehicle about the ro- 
tation shaft 60 is given to the brake pedal 1 0, the press- 
reaction force Is Input from the pedal support 56 to the 
pressing portion 102 at the time of pressing. And this 
press-reaction force is transmitted to the inner panel re- 
inforcement 74 via the steering support 100, 
[0057] However, according to the above structure, 
when the pedal support 56 is pressed toward the front 
portion of the vehicle by the pressing portion 1 02, if the 
press-reaction force input from the pedal.support 56 to 
the pressing portion 102 is a predetermined value or 
greater, the bottom plate 102A of the pressing portion 
102 buckles In the longitudinal direction of the vehicle 
to absort5 the press-reaction force of a predetermined 
value or greater. That is, in this embodiment, the press- 
reaction force is attenuated in the middle of the trans- 
mission channel of the press-reaction force. Hence, the 
press-reaction force absorbed by the buckling of the bot- 
tom 1 02A is not transmitted to the inner panel reinforce- 
ment 74, and only the press-reaction force before the 
absorption Is transmitted thereto. Therefore, the press- 
reaction force transmitted to the inner panel reinforce- 
ment 74 can be reduced. 

[0058] Furthermore, In this embodiment, the above 
effect can be obtained only by fomiing a plurality of 
openings 104 in the bottom plate portion 102A of the 
pressing portion 1 02 of the steering support 1 00, hence 



the structure can be made simple and the cost can be 
reduced. 

[0059] Incidentally, "press-reaction force of a prede- 
termined value or greater In the above first embodiment 
5 means a force exceeding the press-reaction force oc- 
cun-ing due to the application of the pressing force suf- 
ficient to press the brake pedal 1 0 toward the front side 
of the vehicle (pushing load). 

10 [The Second Embodiment] 



[0060] The second embodiment will now be described 
with reference to FIGs. 3 to 6. With regard to the same 
components as In the first embodiment described 
'5 above, the same reference numerals are put thereto and 
their explanations will be omitted. 
[0061] As shown in FIGs. 3 to 5, in this embodiment, 
the pressing portion 122 having a cross section of a hat 
shape is fomied as displacement control means provld- 
20 ed Integrally In the steering support 102. Incidentally, 
these Figures are perspective views showing the main 
part on an enlarged scale corresponding to the pressing 
portion 102 shown in FIG. 2 in the first embodiment de- 
scribed above (that is, the pressing portion 122 In this 
2S embodiment). 

[0062] Explaining in more detail, the tip of the pressing 
portion 122 is open, and arranged in close proximity on 
the rear side of the pedal support 56. In addition, the 
bottom plate portion 122A of the pressing portion 122 
30 and one of the side plate portions 1 22B are formed In a 
wider width toward the outside in the thickness direction 
of the pedal support 56. Furthemnore, aplurallty of round 
holes 124 are fomned as energy-absorbing means (in a 
lower concept, fragile portion) in the bottom plate portion 
35 1 22A of the pressing portion 1 22 in a predetemiined in- 
terval along the longitudinal direction of the vehicle. In- 
cidentally, these round holes 124 are set to have the 
same diameter. Hence, the rigidity against the longitu- 
dinal direction of the vehicle of the pressing portion 122 
^0 of the steering support 1 20 is reduced intentionally. 
[0063] In addition, it is possible to adopt other stmc- 
tures such as fomriing a concave portion in a V shape 
(a fragile portion) whose sharp edge looks toward the 
rear side of the vehicle in a portion where the round 
45 holes are fonned. In place of the structure forming a plu- 
rality of round holes 124. All structures are applicable 
so long as they can absoria the press-reaction force of 
a predetermined value or greater. 
[0064] According to the above structure, when the 
50 pedal support 56 is pressed toward the front portion of 
the vehicle by the pressing portion 122, If the press-re- 
action force input from the pedal support 56 to the press- 
ing portion 122 Is a predetemiined value or greater, the 
bottom plate portion 122A of the pressing portion 122 
55 elastically defonns in such a manner that It is ruptured 
In the longitudinal direction of the vehicle sine the plu- 
rality of round holes 124 are fonned for controlling the 
energy-absorbing load in the bottom plate portion 122A 
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of the pressing portion 122, as described above, to re- 
duce the rigidity, hence the press-reaction force of a pre- 
detenmined value or greater can be absorbed. 
[0065] In more detail, in the initial stage of pressing, 
as shown in FIG. 4, only the tip portion of the botton^ s 
plate portion 1 22A of the pressing portion 1 22 eiastically 
deforms in the longitudinal direction. Incidentally, at this 
stage, though a front round hole 124A of the round holes 
124 fonned deforms, it has not be ruptured yet. Subse- 
quently, as shown in FIG. 5, the front round hole 124A 
and a middle round hole 1 24B of the round holes 1 24 of 
the pressing portion 122 are ruptured sequentially, thus 
the pedal support 56 ruptures the pressing portion 122. 
In addition, in this Figure, a rear round hole 124C of the 
round holes 124 is shown in a state that it is only de- 
formed and not ruptured, however, depending upon the 
magnitude of the press- reaction force, even the rear 
round hole 124C is ruptured. Thus, the energy of the 
press-reaction force applied to the pressing portion 122 
is absorbed. 

[0066] In FIG. 6, "the load characteristic transmitted 
to the inner panel reinforcement 74 againstthe displace- 
ment of the pedal support 56 to rearward of the vehicle" 
when the structure of this embodiment is adopted is 
shown. As seen from this characteristic curve, accord- 
ing to this embodiment, the press-reaction force (load) 
transmitted to the inner panel reinforcement 74 is re- 
duced. In other word, FIG. 6 directly shows the charac- 
teristic when the structure of this embodiment is adopt- 
ed, but in general, either embodiment described above 
shows the similar characteristic. 
[0067] As described above, also in this embodiment, 
the press-reaction force can be attenuated in the middle 
of the transmission of the push-reaction force. There- 
fore, the press-reaction force absort?ed by the rupture 
of the bottom plate portion 1 22A of the pressing portion 
122 Is not transmitted to the Inner panel reinforcement 
74, and only the press-reaction force before the absorp- 
tion is transmitted thereto. Therefore, as In the first em- 
bodiment described above, the press-reaction force 
transmitted to the inner panel reinforcement 74 can be 
reduced. 

[0068] Furthermore, also in this embodiment, the 
above effect can be obtained only by fonnlng a plurality 
of openings 124 in the bottom plate portion 122Aof the 
pressing portion 1 22 integrally fonned on the steering 
support 120, as in the first embodiment described 
above, hence the structure can be made simple and the 
cost can be reduced. Furthemnore, the control (adjust- 
ment) of the energy-absorbing load can be easily per- 
fomied. 

[0069] Furthermore, according to this embodiment, 
sincethetip portion of the pressing portion 122 integrally 
fonned on the steering support 120 is made in an open 
form and a plurality of round holes 124 for controlling 
the energy-absorising load described above (for reduc- 
ing the rigidity) are fomied, the bottom plate portion 
1 22A of the pressing portion 1 22 can be ruptured by the 



pedal support 56. From other point of view, according to 
this embodiment, the pedal support 56 can be held by 
both sides 122A^ and 122A2 of the ruptured bottom 
plate portion 122A of the pressing portion 122. Hence, 
according to this embodiment, while said pedal support 
56 can be restricted so that the pedal support 56 is not 
shifted or slided In the transverse direction of the vehi- 
cle, said pedal support 56 can be restricted so that the 
pressing portion 122 (as well as the steering support 
120) are not shifted relatively in the vertical direction 
with respect to the pedal support 56. 

[The Third Embodiment] 

[0070] They third embodiment will now be described 
with reference to FIGs. 7 and 8. With regard to the same 
members, parts and structures as in the first embodi- 
ment described above, the same reference numerals 
are put thereto and their explanations will be omitted. 
[0071] In this embodiment, a restraining block 182 
projecting to rearward of the vehicle is attached by a 
rivet 1 84 In a predetemnined position on the rear side of 
the pedal support 56 in the above-mentioned brake ped- 
al 10 (beneath the tip portion of the pressing portion 
180). Specifically, as shown in FIG. 8, the restraining 
block 182 is composed of a mounting portion 182A 
formed i n an U shape into which the rear end of the pedal 
support 56 can be inserted, and fixed to said rear end 
by rivets 184, and a restraining portion 182B extended 
from the mounting portion 182A to rearward of the ve- 
hicle and having the same thickness as the pedal sup- 
port 56. Incidentally, the rigidity of the restraining block 
1 82 is set high. 

[0072] Since the other structures of this embodiment 
are the same as in the first embodiment, the explanation 
thereof will be omitted. 

[0073] Since basic operation and effect of this embod- 
iment are the same as those of the first embodiment, 
the explanations thereof will be omitted. The operation 
and effect obtained in this embodiment will now be de- 
scribed. 

[0074] Namely, when a pressing force toward the front 
of the vehicle about the rotation shaft 60 is pressed on 
the brake pedal 10 by the pressing portion 1 80 provided 
in the steering support 76, the press-reaction force is 
applied to the pressing portion 180 from the pedal sup- 
port 56 of the brake pedal 10. Specifically, as shown in 
FIG. 12, the press-reaction force P is applied to rear- 
ward of the vehicle at the press-reaction force affected 
point A on the tip of the pressing portion 1 80. The press- 
reaction force P can be divided Into a vertical-direction 
component P^ and a horizontal-direction component P2. 
Judging from the situation, however, the horizontal-di- 
rection component Pg is largerthan the vertical -direction 
component P^ in general. In addition, the load support- 
ing point B of the steering support 76 Is offset in the ver- 
tical direction of the vehicle with respect to the affected 
point A. Hence, a rotation moment to press it down af- 
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fects the pressing portion 180 of the steering support 
76, and by this rotation monnent the tip of the pressing 
portion 180 tends to be relatively displaced (deviated) 
downward ot the vehicle along the rear edge of the pedal 
support 56. 

[0075] According to this embodinnent, however, since 
the restraining block 1 82 Is arranged beneath the press- 
ing portion 180 of the pedal support 56 in the brake pedal 
10, the tip of the pressing portion 180 is interfered by 
the restraining portion 182Bof the restraining block 182. 
Therefore, the relative displacement downward of the 
vehicle (shift or slide downward of the vehicle) of the 
pressing portion 180 is restrained. Hence, the pressing 
portion 180 is effectively affected by the press-reaction 
force P to be buckled in the longitudinal direction (the 
buckling volume =s D-C). It implies that the pedal support 
56 of the brake pedal 1 0 is all the more securely pressed 
toward the front of the vehicle by the pressing portion 
80. Therefore, according to this embodiment, the pedal 
support 56 of the brake pedal 10 can be securely 
pressed by the pressing portion 180. As a result, the 
brake pedal 10 can be displaced securely toward the 
front of the vehicle about the rotation shaft 60. 
[0076] This embodiment adopts a structure in which 
a restraining block 1 82 which is another part is mounted 
to the brake pedal 10, however, it is not limited to this 
structure, and a convex portion corresponding to the re- 
straining block 182 may be integrally provided on the 
brake pedal 10. 

[00771 Furthermore, in this embodiment, the relative 
displacement in the vertical direction of the vehicle with 
respect to the pressing portion 180 is restrained by the 
restraining block 182 provided on the brake pedal 10. 
However, It is not limited to this structure, and the rela- 
tive displacement in the vertical direction of the vehicle 
at a position pressed by the pressing portion 180 may 
be restrained by restraining means provided on the 
brake pedal 10. 

[The Fourth Embodiment] 

[0078] The fourth embodiment will now be described 
with reference to FIGs. 9 and 10. With regard to the 
same components as in the first embodiment described 
above, the same reference numerals are put thereto and 
their explanations will be omitted. 
[0079] As shown in FIG. 9, in this embodiment, the 
afore-mentioned restraining block 1 82 Is not provided 
on the brake pedal 1 0, but a restraining portion 202 hav- 
ing a pair of restraining planes 202A and 202B inclined 
at a predetermined angle with respect to the transverse 
direction of the vehicle and fonned in a V shape In plan 
view Is provided on the tip of the pressing portion 200 
as displacement control means. In addition, the restrain- 
ing portion 202 is so arranged that the bottom (that is, 
a portion where a pair of restraining planes 202A and 
202B meet) is opposite to the pedal support 56 of the 
brake pedal 1 0. 



[OOBO] According to the above structure, the operation 
and effect described below can be obtained. 
[0081] Depending upon how an external force affects 
the front portion of the vehicle, it can be considered that 

5 the dash panel 1 6 is displaced reanward while being In- 
clined In the transverse direction of the vehicle, without 
being displaced directly downward of the vehicle. In this 
case, it is supposed that distortion may be caused in the 
pedal bracket 26 or deviation shift in the transverse di- 

10 rection of the vehicle may be caused In the pressing di- 
rection of the brake pedal 1 0 by the push rod 66, hence 
the brake pedal 10 is slightly shifted In the transverse 
direction of the vehicle and displaced reanward without 
being displaced directly to rearward of the vehicle. 

IS [0082] As described above, if the brake pedal 10 is 
slightly shifted in the transverse direction of the vehicle 
and displaced reanvard, when the pedal support 56 is 
pressed by the pressing portion 200 (whose tip plane is 
composed of a flat plane in the transverse direction of 

20 the vehicle) according to the afore-mentioned thind em- 
bodiment, the pressing portion 200 presses the pedal 
support 56 in a position shifted from the nonr^al pressing 
position. Hence, the pressing force to the pedal support 
56 by means of the pressing portion 200 cannot be ap- 

25 plied as being set, and in order to avoid it, it is necessary 
to set said dimension in the width direction counting on 
certain allowance in the width direction of the pressing 
portion 200. 

[0083] According to this embodiment, however, when 
30 the brake pedal 1 0 is shifted in the transverse direction 
of the vehicle and displaced rearward, the pedal support 
56 abuts, against either of the restraining planes 202A 
and 202B of the restraining portion 202, and the pedal 
support 56 slides toward the bottom part of the restrain- 
ts ing portion 202 on said abutted restraining plane 202A 
or 202B, hence the pedal support 56 is guided to the 
nomial pushed position (that is, a position where a pair 
of restraining planes 202A and 2028 meet) . As a result, 
the pedal support 56 can be securely pushed by the re- 
40 straining portion 202, and the brake pedal 1 0 can be se- 
curely displaced toward the front side of the vehicle 
about the rotation shaft 60. 

[0084] Namely, in the afore-mentioned third embodi- 
ment, when the pedal support 56 of the brake pedal 10 

45 is pressed by the pressing portion 200 provided in the 
steering support 1 00, the restraining block 1 82 restrains 
the pressing portion 200 from being relatively displaced 
downward of the vehicle along the rear edge of the pedal 
support 56 (restrains the shift or slide In the vertical di- 

50 rection of the vehicle). On the contrary, in this embodi- 
ment, when the pedal support 56 of the brake pedal 10 
is pressed by the pressing portion 200 provided in the 
steering support 100, the restraining portion 202 re- 
strains the pedal support 56 from being relatively dis- 

55 placed In the transverse direction of the vehicle with re- 
spect to the pressing portion 200 (restrains the shift in 
the transverse direction of the vehicle). 
[0085] Furthenmore, according to this embodiment, 
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when the press-reaction force applied from the pedal 
support 56 to the restraining portion 202 is relatively 
large, the restraining portion 202 is defonned in the di- 
rection to which a pair of restraining planes 202A and 
202B come close with each other. In other word, even 
if load in various directions is applied to said pedal sup- 
port 56 after the pedal support 56 is bitten into the re- 
straining portion 202, the pedal support 56 is not disen- 
gaged from the restraining portion 202. That is, the re- 
straint in the transverse direction of the vehicle with re- 
spect to the pedal support 56 is increased. 
[0086] Incidentally, in this embodiment, since a stress 
is put on the point that the shifting of the bral<e pedal 1 0 
in the transverse direction of the vehicle with respect to 
the pressing portion 200 is restrained, the structure in 
which only a restraining portion 202 is provided on a tip 
portion of the pressing portion 200 is adopted. As shown 
in FIG. 10, however, the stmcture adopted in the third 
embodiment (a structure in which a restraining block 
182 is provided on the pedal support 56) may be added. 
Thus, both the operation and effect of the third embod- 
iment and the operation and effect of the fourth embod- 
iment can be obtained simultaneously. 
[0087] Furthemiore, this embodiment adopts a struc- 
ture in which the relative displacement in the transverse 
direction of the vehicle at a pressing position of the braise 
pedal 1 0 is restrained by the provision of the restraining 
portion 202 at the tip of the pressing portion 200. How- 
ever, It is not limited to this structure, and such a struc- 
ture may be adopted that the relative displacement in 
the vertical direction of the vehicle at a pressed position 
of the brake pedal 10 Is restrained by the provision of 
the restraining means provided on the tip of the pressing 
portion 200, 

(The Fifth Embodiment] 

[0088] The fifth embodiment will now be described 
with reference to FIGs. 1 1 to 1 3. With regard to the same 
components as in the embodiments described above, 
the same reference numerals are put thereto and their 
explanations will be omitted. 

[0089] This embodiment is characterized in that an 
elongated hole 21 2 whose longitudinal direction Is in the 
transverse direction of the vehicle Is formed at the tip 
portion on the bottom of the pressing portion 21 0 as "dis- 
placement control means". Hence, the rigidity on the tip 
side of the bottom plate portion of the pressing portion 
210 in the transverse direction of the vehicle is de- 
creased intentionally. In addition, instead of forming the 
elongated hole 212, a structure In which the plate thick- 
ness of the portion where the elongated hole 212 is 
formed is made thinner may be adopted, and all struc- 
tures are applicable so long as the pressing portion is 
deformed in a substantially V shape in plan view, as de- 
scribed below, upon exertion of the press-reaction force 
of a predetennined value or greater 
[0090] According to the above structure, when the 



pedal support 56 is pressed by the pressing portion 210 
toward the front side of the vehicle, and a press-reaction 
force of a predetennined value or greater is Input to the 
pressing portion 210 from the pedal support 56, the tip 

5 portion of the pressing portion 21 0 is defonned to a sub- 
stantially V shape in plan view, as shown in FIG. 1 7, 
since the rigidity on the tip side of the bottom plate por- 
tion of the pressing portion 210 Is reduced by forming 
the elongated hole 212. In other word, the tip portion of 

10 the pressing portion 210 is defonned, hence the re- 
straining portion 214 in a substantially V shape in plan 
view is fonned. 

[0091 ] In addition, when the pedal support 56 Is slight- 
ly shifted from the middle portion in the longitudinal di- 

'5 rection of the elongated hole 212 to the transverse di- 
rection of the vehicle and abuts against the tip portion 
of the pressing portion 210, the abutting portion is first 
concaved. However, the closer to the middle portion in 
the longitudinal direction of the elongated hole 212, the 

20 lower is the rigidity. Hence, as a result, the pedal support 
56 is drawn to the middle in the width direction of the tip 
of the pressing portion 21 0. 

[0092] As described above, also in this embodiment, 
even if the brake pedal 10 is shifted in the transverse 

25 direction of the vehicle and displaced rearward, as in the 
sixth embodiment described above, the pedal support 
56 is guided to the normal pressing position (that is, the 
middle position in the longitudinal direction of the elon- 
gated hole 212) by the restraining portion 214 formed 

30 by defonnation of the pressing portion 21 0. As a result, 
the pedal support 56 can be pressed securely by the 
restraining portion 214, and the brake pedal 10 can be 
securely displaced toward the front of the vehicle about 
the rotation shaft 60. 

55 [0093] Furthemiore, in this embodiment, when the 
press-reaction force applied from the pedal support 56 
to the tip portion of the pressing portion 2 1 0 is relatively 
large, the deformed magnitude of said tip portion be- 
comes large and a sharp restraining portion 214 is 

40 formed. Therefore, as in the sixth embodiment, the ped- 
al support 56 is held by a sharp restraining portion 214, 
and even if load in various directions is applied to said 
pedal support 56, the pedal support 56 is not disen- 
gaged from the restraining portion 214. That is, with this 

45 structure, the restraint in the transverse direction of the 
vehrcle with respect to the pedal support 56 is also in- 
creased. 

[0094] In addition, according to this embodiment, the 
tip portion of the pressing portion 210 defonns to form 

50 the restraining portion 214, and during the deformation 
process, the press-reaction force from the pedal support 
56 can be absortaed. That is, according to this embodi- 
ment, the energy-absorbing effect can be obtained by 
the defonnation of the tip portion of the pressing portion 

55 21 0. Therefore, the load transmitted from the pressing 
portion 210 to the inner panel reinforcement 74 can be 
reduced. As a result, according to this embodiment, it 
can be prevented that the press-reaction force affects 
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the Inner panel reinforcennent 74, 
[0095] In this embodiment, as in the fourth embodi- 
ment described above, since a stress is put on the point 
that the shifting of the brake pedal 10 In the transverse 
direction of the vehicle with respect to the pressing por- 5 
tion 200 is restrained, the structure in which only the 
elongated hole 212 is provided on a tip portion of the 
pressing portion 210 Is adopted. As shown in FIG. 15, 
however, the structure adopted in the third embodiment 
(a structure In which a restraining block 1 82 Is provided io 
on the pedal support 56) may be added. Thus, both the 
operation and effect of the third embodiment and the op- 
eration and effect of the fifth embodiment can be ob- 
tained simultaneously. 

[0096] Furthermore, in this embodiment, the restrain- is 
ing portion 21 4 is fomied by defonning the pressing por- 
tion 210. however, it is not limited to this structure. And 
such a structure may be adopted that the relative dis- 2. 
placement In the vertical direction of the vehicle or the 
relative displacement in the transverse direction of the 20 
vehicle at a position where the brake pedal 1 0 is pressed 
by the pressing portion 210 (abutting position) is re- 
strained by defomiing the brake pedal 10. 3. 
[0097] Furthemr^ore, in respective embodiments de- 
scribed above, the present Invention Is applied to a sus- 25 
pension-type main brake pedal', but the present inven- 
tion Is not limited thereto, and applicable to a suspen- 
sion-type clutch pedal and the like. 
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Claims 

1 . A pedal displacement-control structure for a vehicle 
comprising; 



4. 



35 



a pedal bracket (26) fixed to a first member (1 6) 
constituting one portion of a vehicle body, said 
first member (16) being displaced to reanvard 
of the vehicle when an external force of a pre- 
detennlned value or greater is applied to a front 40 
portion of the vehicle; 

a suspension-type vehicle pedal (1 0) whose ro- 5. 
tation shaft (60) which fomis the center of pivot 
is supported by said pedal bracket (26); and 
displacement control means (102; 122; 200; 45 
210) controlling the displacement of the tread 
of said vehicle pedal (10) by applying a press- 
ing force to said vehicle pedal (10) toward the 
front of the vehicle about the rotation shaft (60) 
when said vehicle pedal (10) is displaced to so 
reanvard of the vehicle in accordance with the 
displacement of the first member (1 6) to rear- 6. 
ward of the vehicle, said displacement control 
means (102; 122; 200; 210) being provided on 
a second member (74) constituting another ss 
portion of the vehicle body said second mem- 
ber (74) having high rigidity and being arranged 
more reanward of the vehicle than said vehicle 7. 



pedal (10); charact rlz dby 
means (104; 124; 182; 202; 214) restricting a 
press-reaction force of a predetennined value 
or greater from being transmitted to the second 
member (74) via the displacement control 
means (1 02; 1 22; 200; 21 0), when the pressing 
force Is pressed to said vehicle pedal (10) from 
said displacement control means (102; 122; 
200; 210); 

wherein said restricting means (104; 124; 202; 214) 
comprises energy-absorbing means absorit)ing the 
press-reaction force from said vehicle pedal (10), 
said energy-absortDing means being provided on 
one of said displacement control means (102; 122; 
200; 21 0) and said vehicle pedal (1 0). 

A pedal displacement-control structure for a vehicle 
according to claim 1 , wherein said energy-absorb- 
ing means Is a fragile portion (104; 124) provided 
on said displacement control means. 

A pedal displacement-control structure for a vehicle 
according to claim 1 , wherein said energy-absoriD- 
Ing means is a low-rigldlty portion (202; 214) pro- 
vided on said displacement control means, which Is 
defomied by the press-reaction force of a predeter- 
mined value or greater via said displacement con- 
trol means (200; 210), when the pressing force is 
applied to said vehicle pedal (10) from said dis- 
placement control means (200; 210). 

A pedal displacement-control structure for a vehicle 
according to claim 1 , wherein said energy-absoriD- 
ing means Is a buckling portion provided on said dis- 
placement control means, which is buckled by the 
press-reaction force of a predetermined value or 
greater via said displacement control means, when 
tfie pressing force Is applied to said vehicle pedal 
(10) from said displacement control means. 

A pedal displacement-control structure for a vehicle 
according to claim 1, wherein said energy-absorit)- 
Ing means is an elastically deformable portion pro- 
vided on said displacement control means, which Is 
elastically defonmed by the press-reaction force of 
a predetemiined value or greater via said displace- 
ment control means, when the pressing force Is ap- 
plied to said vehicle pedal (10) from said displace- 
ment control means. 

A pedal displacement-control structure for a vehicle 
according to claim 1 , wherein said restricting means 
Is a defomnable portion which is defomied when 
said displacement control means receives the 
press-reaction force from said vehicle pedal. 

A pedal displacement-control structure for a vehicle 
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according to one of claims 2 to 6, wherein said re- 
stricting means is a restraining blocic (182) which is 
provided on said vehicle pedal (10) and abuts 
against said displacement control means (200) to 
restrain the relative displacement between said dis- 5 
placement control means (200) and said vehicle 
pedal (10), when the pressing force is applied to 
said vehicle pedal (1 0) from said displacement con- 
trol means (200). 

10 

8. A pedal displacement-control structure for a vehicle 
according to claim 6, wherein said restraining 
means comprises a V-shaped concave portion 
(202) against which said vehicle pedal (1 0) abuts to 
be guided when the pressing force is applied to said is 
vehicle pedal (10) from the displacement control 
means (200). 



9. A pedal displacement-control structure for a vehicle 
according to claim 6, wherein said restraining 
means is a deformable portion (214) which is de- 
f omned in a substantial V shape if said displacement 
control means (210) receives the press-reaction 
force from said vehicle pedal (10), when the press- 
ing force is applied to said vehicle pedal (1 0) from 
said displacement control means (210). 

1 0. A pedal displacement-control structure for a vehicle 
according to claim 9, wherein said defomiable por- 
tion Is a low-rigidity portion. 
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Patentanspriiche 3- 

1. Pedalverschiebungssteueraufbau fOr ein Fahr- 55 
zeug, der Folgendes aufweist: 

eine an einem ersten Element (16) befestigte 
Pedalhalterung (26), wobei das erste Element 
einen Abschnitt einer Fahrzeugkarosserie bil- 40 
det und in Richtung des Hecks des Fahrzeugs 
verschoben wird, wenn eine externe Kraft 
gleich Oder groBer eInem vorab bestimmten 
Wert auf einen Frontabschnitt des Fahrzeugs 4. 
wirkt; ^ 
ein Fahrzeugpedal (10) vom aufgehangten 
Typ, dessen Drehachse (60), die das Zentrum 
einer Drehung bildet, von der Pedalhalterung 
(26) gehalten wird; und 

eine Verschiebungssteuereinrichtung (102; so 
122; 200; 210), welche die Verschlebung der 
Trittflache des Fahrzeugpedals (1 0) steuert, in- 
dem sle eine Druckkraft auf das Fahrzeugpedal 
(1 0) in Richtung der Front des Fahrzeugs um 5. 
die Drehachse (60) ausiibt, wenn das Fahr- ss 
zeugpedal (10) in Ubereinstimmung mit der 
Verschlebung des ersten Elements (16) zum 
Heck des Fahrzeugs in Richtung des Hecks 



des Fahrzeugs verschoben wird, wobei die Ver- 
schiebungssteuereinrichtung (102; 122; 200; 
210) an einem zweiten Element (74) vorgese- 
hen ist, das einen anderen Abschnitt der Fahr- 
zeugkarosserie bildet, wobei das zweite Ele- 
ment (74) eine hohe Steifigkeit aufweist und na- 
her zum Heck des Fahrzeugs ais das Fahr- 
zeugpedal (10) angeordnet Ist; gekennzeich- 
net durch 

eine Einrichtung (104; 124; 182; 202; 214). die 
eine Obertragung einer Druckreaktionskraft, 
die gleich oder groQer als ein vorab bestimmter 
Wert ist, uber die Verschiebungssteuereinrich- 
tung (102; 122; 200; 210) an das zweite Ele- 
ment (74) beschrankt, wenn die Druckkraft von 
der Verschiebungssteuereinrichtung (102; 122; 
200; 210) an das Fahrzeugpedal (10) gepresst 
wird; wobei die Beschrankungseinrichtung 
(104; 124; 202; 214) eine energieabsorbieren- 
de Einrichtung aufweist, welche die Druckreak- 
tionskraft vom Fahrzeugpedal (10) absorbiert, 
wobei die energieabsorbierende Einrichtung 
entweder an der Verschiebungssteuereinrich- 
tung (102; 122; 200; 210) Oder am Fahrzeug- 
pedal (10) vorgesehen ist. 

Pedalverschlebungssteuerungsaufbau fur ein 
Fahrzeug nach Anspruch 1 , wobei die energieab- 
sorbierende Einrichtung ein zerbrechlicher Ab- 
schnitt (104; 124) ist, der an der Verschiebungs- 
steuereinrichtung vorgesehen ist. 

Pedalverschiebungssteuerungsaufbau fur ein 
Fahrzeug nach Anspruch 1 , wobei die energieab- 
sorbierende Einrichtung ein an der Verschiebungs- 
steuereinrichtung vorgesehener Abschnitt niedri- 
ger Festigkeit (202; 214) ist, der durch die Druckre- 
aktionskraft gleich Oder groBer einem vorab be- 
stimmten Wert uber die Verschiebungssteuerein- 
richtung (200; 210) verfomit wird, wenn die Druck- 
kraft von der verschiebungssteuereinrichtung (200; 
210) auf das Fahrzeugpedal (10) wirict. 

Pedah^erschiebungssteueraufbau fur ein Fahrzeug 
nach Anspruch 1 , wobei die energieabsoriaierende 
Einrichtung ein sich biegender Abschnitt ist, der an 
der Verschiebungssteuereinrichtung vorgesehen 
ist, der von der Druckreaktionskraft, die gleich oder 
groBer als ein vorab bestimmmter Wert Ist, uber die 
Verschiebungssteuereinrichtung gebogen wird, 
wenn die Druckkraft von der Verschiebungssteuer- 
einrichtung auf das Fahrzeugpedal (10) wirkt. 

Pedalverschiebungssteueraufbau fur ein Fahrzeug 
nach Anspruch 1 , wobei die energieabsorbierende 
Einrichtung ein an der Verschiebungssteuereinrich- 
tung vorgesehener etastisch verfonnbarer Ab- 
schnitt ist, der von der Druckreaktionskraft gleich 
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Oder groBer einem vorab bestimmten Wert uber die 
Verschiebungssteuereinrichtung elastisch verformt 
wird, wenn die Druckkraft von der Verschiebungs- 
steuereinrichtung auf das Fahrzeugpedal (10) 
wirkt. 

6. Pedalverschiebungssteueraufbau fur ein Fahrzeug 
nach Anspruch 1 , wobei die Beschrankungseinrich- 
tung ein verfonnbarer Abschnitt 1st, der verformt 
wird, wenn die Verschiebungssteuereinrichtung die 
Druckreaktionskraft von dem Fahrzeugpedai emp- 
fangt. 

7. Pedaiverschiebungssteueraufbau fiir ein Fahrzeug 
nach einem der AnsprOche 2 bis 6, wobei die Be- 
schrankungseinrichtung ein Einschrankungsblock 
(182) ist, der an dem Fahrzeugpedal (10) vorgese- 
hen ist und gegen die Verschiebungssteuereinrich- 
tung (200) stoBt, urn die Relatiwerlagerung zwi- 
schen der Verschiebungssteuereinrichtung (200) 
und dem Fahrzeugpedal (10) einzuschranken, 
wenn die Druckkraft von der Verschiebungssteuer- 
einrichtung (200) auf das Fahrzeugpedal (10) wirkt. 

8. Pedalverschiebungssteueraufbau fiir ein Fahrzeug 
nach Anspruch 6, wobei die Einschrankungsein- 
richtung einen V-fonnigen konkaven Abschnitt 
(202) aufweist, gegen den das Fahrzeugpedal (10) 
anstoBt, urn gefuhrt zu sein, wenn die Druckkraft 
uber die Verschiebungssteuereinrichtung (200) auf 
das Fahrzeugpedai (10) wirkt. 

9. Pedalverschiebungssteueraufbau fiir ein Fahrzeug 
nach Anspruch 6, wobei die Beschrankungselnrich- 
tung ein verformbarer Abschnitt (214) ist, der im 
Wesentlichen V-formig verformt wird, wenn die Ver- 
schiebungssteuereinrichtung (210) die Druckreak- 
tionskraft vom Fahrzeugpedal (10) empfangt, wenn 
die Druckkraft von der Verschiebungssteuereinrich- 
tung (210) auf das Fahrzeugpedal (10) wirkt. 

10. Pedalverschiebungssteuerautbaufur ein Fahrzeug 
nach Anspruch 9, wobei der verformbare Abschnitt 
ein Abschnitt niedriger Festigkeit ist. 



Revendications 

1. Structure de contrdie de d^placement de p^dale 
pour un vdhicule comprenant: 

un support de p§dale (26) fix6 & un premier Ele- 
ment (16) constltuant une partie d'une caisse 
de v6hicule, ledit premier ei^ment (16) etant 
d^plac^ vers i'arri^ de vdhicule iorsqu'une force 
exteme d'une valeur pr^d^temiinde ou plus 
grande est appliqu^e k une partie avant de v^- 
hicule; 



une pedaie de vdhicuie du type suspendu (10) 
dont I'arbre de rotation (60) qui forme le centre 
d'un pivot est supports par ledit support de pe- 
daie (26); 

5 des moyens de controle de d6placement (1 02; 

122; 200; 210) controlant le d6placement de la 
t§te de ladite p^dale de v^hicule (1 0) en appli- 
quant une force de pressage d ladite pedaie de 
vdhicuie (1 0) vers I'avant de vdhicule autour de 

10 I'arbre de rotation (60) lorsque ladite p6dale de 

vdhicule (10) est d6plac6e vers I'an^idre de vd- 
hicule en correspondance avec le d§placement 
du premier 6i6ment (1 6) vers I'arrlere de v6hl- 
cule, lesdits moyens de controle de d^place- 

15 ment (102; 122; 200; 210) 6tant dispos6s sur 

un second dl^ment (74) constltuant une autre 
partie de la caisse de vdhicule, ledit second ^16- 
ment (74) pr6sentant une rigiditd 61ev6e et 
6tant dispose plus en arri^re de v6hicuie que 

20 ladite p6dale de v6hicule (10); caracterise par 

des moyens (104; 124; 182; 202; 214) empe- 
chant une force de reaction au pressage d'une 
valeur pr6determin6e ou plus grande d'etre 
transmise au second 6l6ment (74) via les 

25 moyens de controle du depiacement (1 02; 122; 

200; 21 0), lorsque la force de pressage est ap- 
piiqu^e k ladite pedaie de v6hicule (1 0) depuis 
lesdits moyens de contrdie de ddplacement 
(102; 122; 200; 210); 

30 

dans lequel lesdits moyens de limitation (104; 
124; 202; 214) comprend des moyens d'absorption 
d'energie absorbant la force de reaction au pressa- 
ge provenant de ladite p§dale de v^hicule (10). les- 
35 dits moyens d'absorption d'dnergie etant disposes 
sur I'un desdits moyens de controle de depiacement 
(1 02; 1 22; 200; 21 0) et de ladite pSdale de v^hicule 
(10). 

40 2, Structure de controle de depiacement de pedaie 
pour un v6hicule selon ta revendication 1 , dans la- 
quelle lesdits moyens d'absorption d'6nergie cons- 
tituent une partie fragile (1 04; 1 24) disposee sur les- 
dits moyens de contr6le de defacement. 

45 

3. Structure de contrdie de depiacement de pedaie 
pour un v6hicule selon la revendication 1 , dans le- 
quel lesdits moyens d'absorption d'6nergle consti- 
tuent une partie k faible rigidit6 (202; 214) dlsposde 

50 sur lesdits moyens de controle de depiacement et 
qui est (i61orm6e par la force de reaction au pres- 
sage d'une valeur predetenninee ou plus grande via 
lesdits moyens de controle de depiacement (200; 
210), lorsque la force de pressage est appliquee k 

55 ladite pedaie de vehicule (10) depuis lesdits 
moyens de contrdie de depiacement (200; 210). 

4. Structure de contrdie de depiacement de pedaie 



12 



23 



EP 0 847 900 B1 



24 



pour un vehicule selon la revendlcation 1 , dans le- 
quet lesdrts moyens d'absorptron d'^nergie consti- 
tuent une partie apte au flambage dispos6e sur les- 
dits moyens de contrdle de d^placement et qui est 
d6form6e par la force de reaction au pressage 
d'une vateur pr6d6temiin§e ou plus grande via les- 
dits moyens de contrdle de d^plaoement, lorsque 
la force de pressage est appliqu^e h tadite p§date 
de vehicule (10) depuis lesdits moyens de contrdle 
de d^placement. 



10. 



reaction au pressage depuis ladite pddale de vehi- 
cule (10) lorsque la force de pressage est appliqu^e 
k ladite p^daie de vehicule (10) depuis lesdits 
moyens de contrdle de d^placement (210). 

Structure de contrdle de deplacement de p^dale 
pour un vehicule selon la revendlcation 9, dans le- 
quel ladite partie d^fonmable est une partie dfaible 
rigidity. 
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Structure de contrdle de deplacement de p^dale 

pour un vehicule selon la revendlcation 1 , dans le- 
quel lesdits moyens d'absorption d'dnergie consti- 
tuent une partie 6lastiquement d6fonmable dispo- is 
see sur lesdits moyens de contrdle de deplacement 
et qui est defomiee eiastiquement par la force de 
reaction au pressage d'une valeur pr6determinee 
ou plus grande via lesdits moyens de contrdle de 
deplacement, lorsque la force de pressage est ap- 20 
pliquee k ladite pedale de vehicule (10) depuis les- 
dits moyens de contrdle de deplacement. 

Structure de contrdle de deplacement de pedale 
pour un vehicule selon la revendlcation 1 , dans le- 25 
quel lesdits moyens de limitation constituent une 
partie defomnabie qui est detomnee lorsque lesdrts 
moyens de contrdle de deplacement regoivent la 
force de reaction au pressage depuis ladite pedale 
de vehicule so 



Structure de contrdle de deplacement de pedale 
pour un vehicule selon Tune des revendications 2 a 
6, dans lequel lesdits moyens de limitation consti- 
tuent un bloc de limitation (1 82) qui est dispose sur 
ladite pedale de vehicule (1 0) et vient en butee cen- 
tre lesdits moyens de contrdle de deplacement pour 
limiter ie deplacement relatif entre lesdits moyens 
de contrdle de deplacement (200) et ladite pedale 
de vehicule (10), lorsque la force de pressage est 
appltquee k ladite pedale de vehicule (10) depuis 
lesdits moyens de contrdle de deplacement (200). 
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8. Structure de contrdle de deplacement de pedale 
pour un vehicule selon la revendlcation 6, dans le- 
quel lesdits moyens de limitation comprennent une 
partie concave (202) en fonne de V et centre laquel- 
le ladite pedale de vehicule (1 0) vient en butee pour 
etre guidee lorsque la force de pressage est appli- 
quee k ladite pedale de vehicule (10) depuis le 
moyen de contrdle de deplacement (200). 
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Structure de contrdle de deplacement de pedale 
pour un vehicule selon la revendlcation 6, dans le- 
quel lesdits moyens de limitation constituent une 
partie defomnable (214) qui est deformee selon une 
iorme sensiblement en V si lesdits moyens de con- 
trdle de deplacement (210) regoivent la force de 
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